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Safety Lin* Traveller and Support 

This invention relates to a traveller and support for a safety line. The traveller can be 
used to secure fall safety equipment to a safety line which is supported by the supports and the 
traveller and supports cooperate to allow the traveller to move along the safety line and 
traverse the supports without the traveller being detached from the safety line. 

In order to protect personnel from falls when working at height it is usual, and often 
a legal requirement, to provide an elongate safety line or track running across or along the 
area in which the personnel are to work and to attach the personnel to the elongate safety line 
using a traveller able to slide along the line and connected to a safety harness worn by the 
personnel through a flexible lanyard. 

The flexible lanyard allows the user freedom of movement to either side of the safety 
line and the traveller is pulled along the safety line by the lanyard to follow the user as they 

move along the safety line. 

The safety line is anchored at each end. Further, in order to allow a long 
uninterrupted safety line and to allow the safety line to be guided around comers it is usually 
necessary for the safety line to also be mounted on a number of intermediate supports 
disposed along its length. Accordingly, the traveller and supports are arranged to cooperate so 
that the traveller can automatically pass along the safety line over the intermediate supports 
when pulled by the user with the lanyard without it being necessary to detach the traveller 

from the safety line. 

A number of systems have been proposed in which this is carried out by the 
intermediate support including an arm section narrower than the safety line and the traveller 
being formed in a substantially C-shape broken by a slot, the slot being narrower than the 
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safety line but wider than the arm of the intermediate support so that arm can pass through the 
slot to allow the traveller to traverse the intermediate support when pulled along the safety 
line but not allowing the traveller to become detached from the safety line. 

A problem which has been encountered in systems of this type is ensuring that the 
slot in the traveller is properly aligned with the arm of the intermediate support in order to 
allow passage of the traveller over the intermediate support. 

It has been proposed to overcome this problem in the past by using two parallel 
safety lines or a track having a non-circular cross-section so that a traveller engaged with both 
parallel safety lines or with the track respectively has its orientation controlled so that the slot 
and support are in alignment. However, such an approach cannot be used in a traveller for use 
with a single safety line because a safety line has a substantially circular cross-section and so 
cannot be used to control the orientation of a traveller sliding along it. 

It has also been proposed to control the alignment of a traveller on a single safety line 
so that the slot aligns with the safety line arm by using the load applied to the traveller by the 
safety lanyard to control the orientation of the traveller. 

The problem with systems of this type is that in order for the traveller to be correctly 
rotationally aligned on the safety line so that the slot is aligned with the intermediate support 
arm the load applied by the safety lanyard to the traveller must be maintained within a small 
specified range of directions. 

For example, where the safety line passes over the area in which users are to work 
above their head height the traveller and intermediate supports can be arranged so that the slot 
in the traveller is aligned with the intermediate support arm when the load applied to the 
traveller through the safety lanyard is vertically below, or in a small arc centered on the 
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vertical beiow, the safety line. However, such a system suffers from .he prob.em that it win 

mediate support arm no ionger ahgn. Accordingly, systems of this type are orfiy suitab.e 
for use in situations where personne, movement is eonstramed to a narrow strip below the 
safety fine, such as movement along catwalks, bu, are no, suitable for situafions where 
personnel can move freely about a large area. 

Simtlar arrangements have also been proposed for use on roofs where the safety line 
,s mounted a short distance above the roof surface on which the personne, can wafi. Again, 
the usefulness of systems of this type is limited by the problem tha, the oriental of the load 
applied through the safety lanyard must be w.thin a nartow range to mamtain the alignment of 
the travelier slot with the .met— safety arm. As a result, such systems are "handed" m 

US er can move from the safety Hne is relative* small because if the user moves ,00 far from 
the safety hne the orientation of the force applied ,0 me fraveher by the safety lanyard cannot 
be reliably kept withtn an acceptable range for orientation of the arm and slot. 

The present invention is intended .0 overcome these problems at leas, in part. 
[n a first aspect this invention prov.des a traveller for a fall arrest system comprising: 
. body having a bore and a slo, narrower than the bore linMng the bore to the extenot 
of the body, and 

a ,oad member connected to the body for pivotal movement relative ,0 the body and 
suitable for attachment to fall safety equipment, 
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the body having a centre of gravity positioned so that when the traveller is supported 
on a safety line passing through the bore the body will be urged by gravity to rotate about the 
safety line towards a position in which the slot has a predetermined orientation relative to the 
safety line. 

In a second aspect this invention provides a support for a safety line for a fall arrest 
system comprising a support section having a tube suitable for retaining a safety line and 
attachment means for attaching the support to a structure, the supporting section and 
attachment means being connected by an arm narrower than the tube, and further comprising a 
guide surface spaced apart from the arm and arranged so that when a safety line is retained in 
the tube and a traveller moves along the safety line towards the support the guide surface can 
cooperate with a guide member on a traveller to rotate the traveller about the safety line into a 
predetermined orientation relative to the arm. 

In a third aspect this invention provides a fail arrest system comprising a safety line, 
at least one support and at least one traveller in which the support comprises a support section 
which retains the safety line and attachment means for attaching the support to a structure, the 
support section and attachment means being connected by an arm narrower than the safety 
line, the traveller comprises a body having a bore and a slot narrower than the bore linking the 
bore to the exterior of the body, the bore being larger than the safety line and the slot being 
narrower than the safety line but wider than the arm, and a load member connected to the 
body for pivotal movement relative to the body and suitable for attachment to fall safety 
equipment, 



the body having a centre of gravity positioned so that when .he traveller is mounted 
on the safety line the body is urged by gravtty to rotate about the safety line towards a position 

in which the slot is in line with the arm. 

The traveler according to the mvention, support according to the tnvention and fall 
aaes. system according to the inventton composing the traveller and support al.ows the . 
traveUer to be automattcally oriented with a supper, so that an arm of the support can pass 
though a slot in the traveUer allowing the traveller to traverse the intermediate support when 
pu„ed along a safety line by a user lanyard bu, no. allowtng the traveller to become detached 
from .he safety line regardless of the orientation of the force applied to the traveller by the 
lanyard. 

As a result the system is no. "handed", a user can move from one side of the safety 
hue to the other wtthou, any problems and the user can move any des.red distance from me 
safety line. Further, the lanyard connecting the user to the traveUer can be as long as is 
desired without effecting the passage of the traveller over the support. 

An examp.e of a maveller and safer, line support according to me mvention is shown 

in the accompanying figures. 

„*- teller according to the invention and a 
Figure 1 shows a perspective view of a traveller according 

support according to the invention; 

Figure 2 shows an enlarged view of the support arm of Figure 1; 
Figure 3 shows a partially exploded view of the support of Figure 1; 
Figure 4 shows an enlarged view of the traveller of Figure 1; 
Figure 5 shows a partially exploded view of the traveller of Figure 1; 
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Figure 6 shows an end view of the traveller of Figure 1 passing over the support of 

Figure 1; 

Figure 7 shows a cut-away view of the traveller of Figure 1 cut-away axially in a 
vertical plane; 

Figure 8 shows a cut-away view of the traveller of Figure 1 cut-away in the 
horizontal plane; 

Figure 9 shows the same view as Figure 7 with the traveller partially mounted on the 

support; 

Figure 10 shows the same view as Figure 8 with the traveller partially mounted on 
the support; 

Figures 1 la to lid show the operation of a catch incorporated in the traveller of 

Figure 1; 

Figures 12a and 12b show a cut away view of an alternative traveller; and 

Figures 13a to 13c show the operation of an alternative catch. 

A continuous safety line 1 is supported by and passes through an intermediate 
support 2, A traveller 3 is mounted for sliding movement along the safety line 1. 

The support 2 comprises a cable support section 4 formed as a hollow cylindrical 
tube through which the safety line 1 passes and an arm 5 connected to the support section 4 
and having a width smaller than the diameter of the safety line 1. The arm 5 is connected to a 
spacer section 6 incorporating means for securing the support 2 to some fixed structure. 
Conveniently, the securing means is a bolt hole for receiving a conventional bolt 7. 

Conveniently, the spacer section 6 can be formed with a hollow closed cross-section 
so that the support section 4, arm 5 and spacer section 6 can be formed as a single extrusion. 



However, this is not essential and ,he shape and profile of rhe spaoer section 6 can be varied 
as required to provide suitable spacing of the safety fine 1 from the support structure and 
aHow ioads in a fall arrest situation to be safely transmfired between the safety fine arrd 
support structure. 

The support 2 a,so indudes rwo elongate guide elements 8 formed by hollow rubes 
extending along .he safety line 1 in each direction from the tubular support sect.on 4. The 
e,onga,e elements 8 have the same outer diameter as the tubular support sect.on 4 and their 
ends remote from the tubu.ar support secfion 4 are tapered inwardly rowatds the safety fine. 

The elongate guide elements 8 are secured to respective ends of me tubular supper, 
sec tion 4 so tha, they are retained adjacent to the tubular section 4 and cannot move along the 
safety line 1 away from rhe tubular section 4 and preferably the elongate elements 8 are 
attached ,o the support seetion 4 so as to aUow some pivotal movement so tha, the elongate 
dements 8 can pivot re.ative ,o the support section 4. This prevent the e.ongate elements 8 
being subjec, to large bending loads when the safety line 1 is displaced away from me axis of 
the .ubular support section 4. Such displacement will occur in a fall arres, situation. 
However, such sideways movement or loading of me safety line can also occur due to 
personnel leaning against or resting on me safety tine 1 or using i, as a handhold or due ,0 
wind loading or wind generated oscillation of the safety tine 1 

Preferably, the safety tine V is a stainless steel cable as is conventionally used in fall 
„* systems while the support secfion 4, am, 5 and spacer section 6 of ,he support 2 are 
formed from an aluminium alloy extnrsion. Accordingly, in order to prevent corrosion 
problems due to contact between dissimilar metals an insulating plastics sleeve 9 is provided 
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inside the tubular support section 4 to electrically insulate the tubular support section 4 from 
the safety line 1 . 

The internal diameters of the extension elements 8 and the insulating sleeve 9 are all 
the same. 

A screw 10 secures the insulating sleeve 9 within the support section 4. The screw 
10 does not contact the safety line 1, which passes through the support 2 as a continuous 
unbroken length and is free to slide through the support 2. 

The support 2 also comprises a pair of guide elements 11a and lib which extend 
symmetrically from each side of the support 2. The outwardly projecting edges of the guide 
elements 1 la and lib form respective outwardly projecting guide surfaces 12a and 12b. The 
function of the guide surfaces 12a and 12b is discussed in detail below. 

Preferably, the guide elements 11a and 1 lb are formed of plastics material and are 
secured together, for example by bolts, to locate the base of the arm 5 between them. 
Preferably the opposed surfaces of the arm 5, spacer section 6 and guide elements 1 la and lib 
have cooperating surface profiles to securely locate them relative to one another. 

The traveller 3 comprises a body formed by a tubular centre 20 and two tubular ends 
21a and 21b located at each end of and coaxial with the centre 20. The ends 21a and 21b are 
mirror images of one another so that the traveller 3 can travel along the safety line 1 and past 
the supports 2 in either direction. The centre 20 and ends 21a and 21b are secured together to 
form a single rigid structure by a pair of longitudinal parallel bars 22a and 22b passing 
through respective bores in the centre 20 and ends 21a and 21b. 

A substantially D-shaped load handle 23 is attached to the centre 20. The load 
handle 23 is formed by a pair of parallel arms 23 a linked by a pair of parallel connecting arms 



23b and 23c to define . central aperture 23d. Lanyards cr other connectors to personnel fall 
safety equipment ate connected to the traveller 3 through the load handle 23. I. is preferred 
tha, such attachment be through a carabineer or stmilar looped connector passing around an 
cuter connecting arm 23b of the load handle 23 and through the aperture 23a of the load 
handle 23 for reasons which will be explatned in detail below. However, the load handle 23 
can be profiled, shaped or prov.ded with attachment elements as required to be secured to 

whatever connectors are to be used. 

The traveller 3 has a longitudinal circular bore 24 passing through it. The bore 24 
has an outward flared section a, each end. The bore 24 is made up of respecttve coaxta, bores 
24a, 24b and 24c in the ends 21a and 21b and centre 20 respectively and has a minimum 
internal diameter slight* greater than fire externa, diameter of the support section 4 and 
elongate elements 8 of the support 2. The havener 3 extends substantia.,, around the bore 24 
bu, is broken by a s.o. 25 extending longitudinaUy a.ong the trave.ler 3 so that the traveller 3 
is substantially C-shaped. The s.o, 25 has' an outward flare at each end. Further, the s,ot 25 is 
shghfly wider flaan the arm 5 of the support and is normafly Cosed by a catch mechanism 26 
so tha, ,he slot 25 is narrower than the dtameter of the safety fine 1 . As a resu.t, when ,he 
catch mechanism 26 ts in the closed position the traveller 3 canno, be released from the safely 



line 1 . 



The catch mechanism 26 can be selectively moved into an open position in which the 
s,o, 25 is wider than the diameter of the safety line 1 to allow the travefler to be mounted on.o 
or removed from the safety fine ,. I. should be noted flta, even when the catch 26 is in the 
open position the slot 25 is no. wide enough to aflow a havener to be detached from floe 
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support 2 because this would require larger slot 25 and in general the narrower the slot 25 the 

stronger the traveller 3 will be. 

The provision of a selectively openable catch mechanism 26 is not essential. 
However, if this is not provided it will not be possible to place the traveller 3 on and off the 
safety line 1 except at breaks in the safety line I where the traveller can be slid on and off the 
end of the safety line 1 . Such an arrangement would in theory allow the traveller 3 to be made 
simpler and more secure because the slot 25 could be made with a single fixed width narrower 
than the diameter of the safety line 1 . A traveller of this type could be used with suitable 
attachment and detachment stations being located at the ends of or at intermediate points 
along safety lines. Such attachment or detachment stations, sometimes known as gates, are 
well known in the art and need not be discussed in detail here. However, it is expected that in 
practice the greater convenience of a traveller 3 able to be attached and detached to the safety 
line 1 at any point along its length will outweigh the advantages of a simpler and stronger 
traveller only able to be attached and detached at dedicated stations. This is because in 
practice the requirement to go to a station to attach and detach the traveller from the safety 
line 1 will cause many users to risk their lives by not attaching themselves to the safety line 1 
in order to avoid the inconvenience of having to find a station. 

In the described embodiments having a three part structure of a centre 20 and ends 
21a and 21b the slot 25 is formed by three slots 25a, 25b and 25c in line formed in the ends 
21a, 21b and centre 20 respectively. The respectively openable catch 26 is provided to open 
and close the slot 25c in the centre 20 only and the slots 25a and 25c in the ends 21a and 21b 
have a profile corresponding to the shape of the slots 25c when the catch 26 is in the open 



position. 
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Th e centre 20 and ends 21. and 21b of the traveUer 3 are substantially symrnetrrca, 

m ade op of the centre 20 and ends 21a and 21b , .ocated such tba, when the travel,. 2 la 
seated on and supported by .be safe,, line 1 .be traveUer 3 w«, rotate about tbe safety Une 
and orient itself so .ha. .be slot 25 is vertically below the safety line 1. 

In the illustrated embod.rr.en, tbe centre 20 and ends 2ta and 21b have an externa, 
profle wh.ch is substantially circular abou, an ax, which is offset from the axis of the bore 
24 towards ,bes,o,2 5 .n order to enaurehnattbe centre of gravis of fnebody compris,n g ,be 
centre 20 and ends 2,a arrd 2,b ,s we,, below ,be pom, of oontac, between the traveller 3 and 

u ~ ^ dot 25 is located vertically below the 
rotate it about the safety line 1 into a position where the slot 25 

safety line 1. 

_t around the traveUer 3 ,hrou g h a ,ar B e arc. The pair of parane, spaced apart arms 
23 a have ex— wruch pass around opposite ends of the centre 20 and have respective 

ci rcu,ar b ean„ g surface 27 coaxta, with , he bore 2. The pins 23e pr.eC.ns .ns.de the centre 

+ inarl handle 23 becoming detached 
•„ct hearine surfaces 27 prevent the load nanuic ^ 
20 and beanng against the bearing sunuu 

„ r es,of,hetrave,,er3bu, allow the ,oad hand.e 23 to rotate relat.ve , the restof tbe 
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when the traveller 3 is hanging freely on the safety line 1 so that the slot 25 is vertically below 
the safety line 1 . 

The use of a D-shaped load handle 23 having two connecting arms 23b and 23c is 
preferred over a simple C-shaped handle because this arrangement reduces the risk of the 
parallel arms 23a splaying apart under load and releasing the pins 23e from the centre 20. 

This arrangement allows the body of the traveller 3, that is the parts of the traveller 3 
other than the load handle 23, to rotate under the influence of their own weight around the 
safety line 1 into a position where the slot 25 is substantially vertically below the safety line 1 
independently of the direction of load applied through the load handle 23 in the attached 
safety lanyard throughout the large arc of movement of the load handle 23. 

This is possible because the load handle 23 is able to rotate about the body of the 
traveller 3 independently of the rotation of the body of the traveller 3 about the safety line 1 . 

Each of the ends 24a and 24b of the traveller 3 has a pair of spaced apart projecting 
cam elements 28a,28b. The cam elements 28a and 28b project radially outwardly from the 
respective ends 21a,21b and also project longitudinally beyond the end faces of the ends 21a 
and 21b. The cam elements 28a and 28b are located on each side of and equally spaced from 
the slot 25 and are 90° apart. Each cam element 28a,28b defines a respective curved cam 
surface 29a,29b extending substantially radially from the centre of the traveller 3 and facing 
around the circumference of the traveller 3 towards the slot 25 and longitudinally outwards 
from the end face of the respective end 21a,21b ofthe traveller 3. 

In use the traveller 3 is mounted on and supported by the safety line 1 which passes 
through the longitudinal bore 24: As explained above the offset of the centre of gravity ofthe 
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m ain section of the traveller 3 from «he point of contact between .he safety line 1 andthemner 

„ne , into an onentation where the sic, 25 Hes substan.tally vetticaUy below the safety Une , . 
As a user connected to the traveUer 3 through a safety lanyard attached to the load 

safety line 1 to follow the user. 

As explained above, during thismovement the traveller 3 will automatically keep 
itself orient so that the slo, 25 is vertical., below the safety line 1 . When the iraveller 3 
teaches an tntermediate support 2 one or both of the cam surfaces 29a,29b of the cams 
28 a 28b on me end 21a,2,b of the traveller 3 which is movmg towards the support 2 will 
cotne into contact with a respective one or both of the guide surfaces ,2a and 12b defined by 
the edges of the guide elements 1 la and lib of the support 2. 

If the traveler 3 were perfecfiy oriented about the safety line 1 so that the slo. 25 was 
exactly vertically below the safety line 1 the slot 25 would be in Hue with the arm 5 of the 
support 2 and .he cam surfaces 29a,29b would contact the respective gutde surfaces 12a and 
12b simultaneously. 

,„ practice there will afinost always be at leas, some rotational misalignment of .he 
tra veUer 3 despt.e the tendency of the traveller 3 to orient itself wim the slot 25 verticaUy 
b e,ow the safety line 1 so mat one of the cam surfaces 29a,29b will contact the respective 

the guide surfaces 12a,.2b, the movement of the cam surface 29a or 29b aiong me guide 
surface 12a or 12b as .he traveler 3 moves hrrfher towards the support 2 rota.es the body of 
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the traveller 3 so that the slot 25 is moved into alignment with the arm 5. When the body of 
the traveller 3 is correctly oriented with the slot 25 in line with the arm 5 the second one of the 
cam surfaces 29a,29b will also come into contact with its respective guide surface 12a,12b, 
stopping rotation of the body. 

The traveller 3 can then pass over the support 2 guided by the cam surfaces 29a,29b 
in contact with the respective guide surfaces 12a and 12b so that the support section 4 and 
elongate element 8 pass through the bore 24 and the arm 5 passes through the slot 25. 

In order to provide this guiding function effectively each guide surface 12a, 12b 
defined by the edges of the guide elements 1 la,l lb comprises a leading section 30 at each end 
at an angle to the safety line 1 to engage a cam surface 29a,29b and rotate the traveller 3 and a 
central straight section 31 running parallel to the safety line I which guides the cam surface 
29a,29b as the traveller 3 passes over the support 2 to keep the traveller correctly aligned. 

It would be expected that the point at which both of the cam surfaces 29a and 29b 
contacted the respective guide surfaces 12a and 12b and the body of the traveller 3 was 
correctly aligned with the support 2 would be at the junction point between the leading section 
30 and central section 31 of the respective guide surfaces 12a, 12b. However, in the described 
embodiment the central sections 3 1 are positioned such that the point at which both cam 
surfaces 29a,29b contact the respective guide surfaces 12a, 12b is at points on the leading 
sections 30 of the guide surfaces 12a, 12b slightly before they merge into the central sections 
31. As a result, after the traveller 3 is correctly aligned and both cam surfaces 29a,29b are in 
contact with the respective guide surfaces 12a, 12b the further small outward extension of the 
leading surfaces 30 causes the traveller 3 to be lifted upwards off the safety line 1 until the 
bore 24 is coaxial with the safety line 1 and support section 4 and guide elements 8 of the 
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support , This reduces <he nsa of the traveler 3 becoming Jammed or loc.ed in posttton as 
the end of the guide element 8 enters the aperture 24. 

Thi s further fhnct.cn cf the cam surfaces 20a,29b and guide surface, 12a,12b ts 
cphonaiandttmayheprefenedtohavetheiintngup^ofthettavenersnomusnorma, 

or der,o prevent contact between the — 3 and the end of the elongate e.etnem 8 tn order 
aTOi dan y ns k ofthetrave, 1 er33amm,nsoncon,ac t »i t h the end of the e,o„ S a,e e.emen, S. 

etther side of the slot 25 around the circumference of the trave„er 3. Accordingly, 
p^dedthatuheo—ofthehodyofthe — Bts^hrn^ofthedesrred 

- ^ — the safety line 1 one of the cam surfaces 
^essfUnypassoverrHesuppon^earrangemen.of.hecentreofgra.tyofmehodyof 

. , i j ^ traveller 3 is within this range, 
will reliably ensure that the orientation of the body of the traveller 

f u Knr, 24 is larger than the external diameter of the safety 
The internal diameter of the bore 24 is larger m 

, u mrt o with the axis ofthe bore 24 at an 
line 1 so that the traveller 3 may approach the support 2 with the 

n a 1 n This is likely to arise because the 
angle to the safety line 1. as shown in Figures 9 and 10. This 

~n i alone the safety line 1 is applied 
force applied by the safety lanyard to move the traveller 3 along ft 



to 
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through the load handle 23 so that the applied force is offset from the safety line 1 and the 
resulting couple will tend to rotate the traveller 3 about an axis perpendicular to the safety line 
1 . The amount of this misalignment is limited by the contact of the safety line 1 with the 
inner surface of the bore 24. Accordingly, this misalignment can be kept to a value which can 
be compensated for by the tapered ends of the elongate elements 8 and the entry flare on the 
ends of the bore 24. However, in order to avoid the possibility of the traveller 3 jamming due 
to this misalignment the internal surfaces of each of the coaxial bores 24a, 24b and 24c are 
each arranged to have a curved profile which is slightly tapered from a maximum diameter in 
each end to a minimum diameter in the centre. 

The use of such a varying diameter internal profile helps to generate a couple on the 
traveller 3 when the support 2 enters the bore 24, this couple acting to bring the traveller into 
proper alignment. . 

The mounting of the carabineer or similar attachments to the safety lanyard so that it 
is free to slide along the D-shaped load handle 23 also helps to avoid jamming due to 
misalignment. This is because the attachment naturally tends to slide towards the front of the 
D-handle so that the point at which the load is applied is nearer to the front of the traveller 3 
than the rear regardless of the direction which the traveller 3 is moving. Having the pulling 
point nearer to the front of the traveller 3 helps to reduce the risk of jamming due to 
misalignment. 

As explained above the circular bearing surfaces 27 in contact with the pins 23e of 
the load handle 23 are coaxial with the bore 24. As a result, when the traveller 3 is suspended 
on the safety line 1 the circular bearing surfaces 27 will not be coaxial with the safety line 1. 
In a fall arrest situation a large fall arrest load component perpendicular to the safety line 1 is 



♦ that the safety line 1 is in contact with the S1 de of 
body of the traveller 3 will always rotate so that the safety 

r. th ^ ]ot2 5 This provides an additional margin of safety 
the bore 24 at a position remote from .the slot 25. tus p 

n«. i i« the slot 25. That is to say, the load 
in operation because the weakest point of the traveller 3 ts flte slot 

wM ehcanoe— between the ioad h,d,e 23 and safetv ,ine , W t„ he a minimum 
.henme^etryorme^miasuchnuatmeWonthesa^UneUs^in- 

^^--^^^^« , -* aS,, " ,, *" ,h " ,, "* , 

^» h -P^ fc *-«— »^ ta -** ,1,,,dJ ™ ,, "* ,-, " 
3 . This arrangement is best shown in Figure 6. 

11 1 1 A which show cross-sections 
The catoh mechanism 26 is shown in F.gures 11 a to 1 Id wh.oh 

te ough the oatch mechanism 26 in the cenrre 20 of the traveller 3. 

The carch 26 comprises a catch e.emen, 40 ahle .0 pivot berween a ftrs, Cosed 
position showninFi^llaandasecondopenposirionshowniP^reUdabooloneof 

th eparaUe lb ars22, The catch eiement.0 ,s biassed info the closed posttron b y a spring no, 
shown in the figures for clarity. 
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The catch element 40 is shaped so that the surface of the catch element 40 facing into 
the bore 24 is located between the bore 24 and the bar 22b about which the catch element 40 
rotates. As a result, if it is attempted to force the safety line 1 out of the bore 24 through the 
slot 25 the forces applied to the catch element 40 will urge it closed rather than urge it open. 

The catch element 40 is also pivotally connected by a pivot 40A to a handle element 
41 forming a part of the outer surface of the traveller 3 and having an inwardly projecting 
tooth 42 engaged in a recess 43 in the centre 20 to lock the catch, as shown in Figure 11a. 
The handle element 41 is biassed by a spring to keep the tooth 42 in the recess 43, again the 
spring is not shown for clarity. 

In order to open the catch mechanism 26 to allow the traveller 3 to be placed on or 
removed from the safety line 1 an end of the handle element 41 remote from the tooth 42 must 
be pushed inwards against the spring biassing to rotate the handle element 41 relative to the 
catch element 40 and disengage the tooth 42 from the recess 43 and unlock the catch as shown 
in Figure lib. Then, the handle element 41 must be moved, in the opposite direction to rotate 
the handle, element 41 and catch element 40 around the bar 22b, again against spring biassing, 
and open the slot 25 as shown in Figure 1 lc. Eventually this movement puts the catch 
element 40 into the second open position shown in Figure 1 Id where the slot 25 is wide 
enough for the safety line 1 to pass through it. If at any point the handle element 41 is 
released the biassing will move the catch element 40 and handle element 41 back to the fully 
closed and locked position shown in Figure 1 la. 

The requirement for two separate and sustained actions to be taken in order to open 
the catch mechanism 26 prevents accidental or inadvertent release of the traveller 3 from the 
safety line 1. 
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As has been explained above, the catch mechanism 26 is situated only in the centre 
20 of the traveller 3 and the slots in the ends 21a and 21b will have the same profile as the 
open catch mechanism 26 shown in Figure lib. 

In the descnbed embodiment, in a fall arrest situation all of the loads axe carried 
between the load handle 23 and safety line 1 through the centre 20 of the traveller 3 and not 
through the ends 21 a and 21b. Further, it will be understood that most of the wear on the 
traveller 3 in use will take place on the ends 21 a,21b. As a result, the operating costs of the 
system can be minimised by making the ends 21a,21b which do not have to carry fall arrest 
loads relatively cheaply and replacing them when worn out. 

An alternative design of the catch mechanism which can be used to replace the 
mechanism 26 described above is shown in Figures 12a and 12b. 

The alternative catch mechanism 60 is very similar to the catch mechanism 26 
described above and same reference numerals are used for similar parts. 

The catch mechanism 60 comprises a catch element 51 able to pivot between a first 
closed position shown in Figure 12a and second open position, not shown, about one of the 
parallel bars 22b and biassed into a closed position by a spring, similarly to the catch element 

40 described above. 

The catch element 5 1 is pivoted to a riand.e element 41 which ts arranged and 
operates in a same manner as the han^e eiemen. 41 descnbed above to prevent acctden.a, or 
madverten. opening of the catch mechantsm 60 and consequent reiease of the havener 3 from 
the safety line 1 . 
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The catch element 51 is shaped so that the surface of the catch element 51 facing into 
the bore 24 is located between the bore 24 and the bar 22b about which the catch element 5 1 
rotates so that any load applied to the catch element 51 through the safety line 1 attempting to 
force safety line 1 out of the bore 24 through the slot 25 will tend to urge the catch element 
5 1 closed rather than urge it open. Further, the surface of the catch element 5 1 facing into the 
bore 24 is formed with a part cylindrical concave surface 51a facing into the bore 24, the 
concave,surface 51a being formed about an axis of rotation parallel to the axis of the bore 24 
and having a radius similar to or slightly greater than the radius of the safety line 1 . The 
profile and material of the catch element 51 are selected so that if a load above the 
predetermined threshold is applied to the catch element 51 by the safety line 1, for example 
in the direction of the arrow A in Figure 12a, the catch element 51 will yield slightly so that 
the catch element 51 yields in a direction which tends to close up the slot 25. 

Figure 12b shows the alternative catch element 51 after a fall arrest has occurred 
loading the safety line 1 against the catch element 5 1 towards the slot 25. As can be seen by 
comparison between the Figures 12a and 12b the yielding of the catch element 51 is such that 
the part of the catch element 5 1 extending into the slot 25 moves further into the slot 25, so 

making slot 25 narrower. 

In practice the load at which yielding or plastic deformation of the catch element 51 
begins should be low enough that the loads generated by a fall arrest event in which the safety 
line 1 is urged towards the slot 25 will cause yielding of the catch element 51 to take place 
and high enough to that the yielding of catch element 5 1 will not occur during normal usage 
and handling of the traveller 3. 



(I 
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formed by the slot 25 to close 



The use of a yielding cateh element 51 allows the gap 
.p.nthennh.e.yevent.hatthefalla.estloadsonthesafety.tnel.e.nnne.ththeslo, 

One theoretically possible problem is that if tha, the safety line 1 were loaded 
— ,hes,ot25 and thete was ^ve rotation between the safety line i and the tt a V e„e r 

actually occur. 

, , ♦ /in ™- S 1 is regarded as a problem, this can 
If such forcing open of the catch element 40 or 51 is re e ar 

b ep r e V en,edbynseofa,e,d,n g oa t ehe,e I nen t 5 1 .Th,s, S beoansethey 1 e,din g o ft heca t eh 

e,emen t 5, underage load causes a par, of the catch e,emen t 51 c,osr„ g ,he s.ot 25 to 
m o V efU rt her,n t o t hes,o,25andsonan-ows,he g ap.Thisyield i n g oftheoa t ohe,e ffi en,5 lt o 

o.seupfhe.apwU™ .0 amonn, of .e naovemen, of .ecatohe.emen, 5, reared td 
m0 vemen, of the oatoh element 5 1 to release the safety line 1 ooonrrin g . 

g «ater rhan the radius of the safety line This par. oyltndncal oonoave surface 51. - 
amng ed and poshioned so thar as y,eld,n g of the oaleh element 5 , ta.es place dne to the 

... , hr , a f etv line 1 can rest, as shown m 
position where 1. will form a radial surface on winch the safety 

F ^^E«if^^of^ fi -l^^^ S< -^ ,h •- ft,y,!, - 1 
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protuberances for the safety line 1 to catch on. This will reduce the likelihood of a safety line 
1 rotating relative to the traveller 3 gaining sufficient purchase on the catch element 5 1 to 
force it open. 

The catch element 51 in the described alternative embodiment has two arms 51b and 
51c separated by a gap 5 Id. The face 51a is arranged to face into bore 24 at one end of the 
arm 51b. A back stop 52 formed by a rod is located in slot 5 Id between the arms 51b and 51c 
so that. the back stop 52 prevents the slot 5 Id being closed so that the arms 51b and 51 c move 
closer together but allows the slot 5 Id to be opened so that the arms 51b and 51c move further 
apart. As can be seen in Figure 12b the catch element 5 1 is arranged so that the opening up of 
the slot 5 Id and increasing separation of the arms 51b and 51c, which is allowed by the 
backstop 52, will cause the catch element 5 1 to close up the slot 25. Similarly, the closing of 
the slot 5 Id and moving together of the arms 51b and 5.1c, which is prevented by the backstop 
52, would tend to open slot 25. Thus, the catch element 51 can yield as described above in 
response to a fall arrest load applied through the safety line 1 in order to close up the slot 25 
but a similar load applied to the exterior surfaces of the catch element 51 will not cause 
yielding the catch element 51 in a direction tending to open out the slot 25 because of the 
presence of the backstop 52. 

This prevents the user forcing a tool such as a screw driver into the slot 25 and 
bending the yielding catch element 51 to increase the size of the slot. Although such 
vandalism is clearly unwise, it is possible that a user might attempt to bend the yielding in 
catch element 51 so that the slot 25 is wide enough to allow the traveller 3 to be lifted on and 
off the safety line 1 at will in order to avoid the effort of using the release mechanism. It 
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u i ah U used the catch element should 

should be noted that where a non-yieldmg catch element 40 is used, 

be strong enough to resist such a casual attack with hand tools. 

• u ,H with a safety line 1 of stainless steel, it is prefened to form the 
the traveller 3 is to be used with a saiety line 

T i„, a relatively low coefficient of 
catch element 40 or 51 from aluminium bronze. There is 

i ~ tuot the use of an aluminium bronze 
Motion between aluminium bronze and stainless steel, so .ha. the 

— — ^ — — ^ b -"- B,, " , * y,, " I,,,d 
the catch element. 

anest even,, the use of a matenai such „ amminium bronze or a matenal bavins similar 
^^^'^'^^'^'''''•^'^^ 
safety tine , tn the critical moments immediately after a fall arrest event, 
e.emen, 40 or 5 1 in a fa„ arrest situation because when the safety line , is forced a g ains, 
area of the surface of the safety line 1 . 

„ shape and the materia, used, it is beHeved that — bronze or a aimilar materia, 
is smtab ,e fot fomting both yie,din g and non-ytelding catch elements by selection of a 
suitable catch element shape. 
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The catch mechanism 26 described above with reference to Figures 1 1 and also used 
in the alternative embodiment of Figure 1 2 is highly resistant to inadvertent opening of the 
catch element 40 or 51 whether due to rotation of safety line 1 relative to the traveller 3 or 
another cause. The catch element 40 or 5 1 is spring biassed closed and is pivotally engaged to 
a handle 41 having a tooth 42 engaged in a recess 43. The handle 41 is separately spring 
biassed to retain the tooth 42 in the recess 43. The tooth 42 and recess 43 are shaped so that 
loads applied to the handle 41 through the catch element 40 or 5 1 will simply urge the contact 
surfaces of the tooth 42 and recess 43 together and will not tend to urge the tooth 42 out of the 
recess 43. 

As a result, in order to open the catch element 40 or 51 by accident a load must be 
applied to the catch element 40 or 51 which is sufficiently large to not only overcome the 
spring biassing but also to break or deform the catch element 40 or 5 1 , the handle 41 or the 
connection between them. Otherwise, the engagement of the tooth 42 and the recess 43 will 
prevent movement of the catch element 40 or 5 1. 

As described above, the catch mechanism 26 requires two separate and sustained 
actions to_.be taken in order to open the catch mechanism 26 and release the traveller 3 from 
the safety line 1 . This involves two separate and sustained actions and will normally be 
sufficient to prevent an inadvertent release of the safety line 1 and will satisfy current safety 
legislation. 

An alternative catch mechanism 60 is shown in Figures 13a to 13c. The alternative 
catch 60 involves a catch element 51 pivotally connected to a handle element 41 having an 
inwardly projecting tooth 42 engaging with a recess 43 in the centre 20 to lock the catch 60, 
similarly to the catch 26 described above. 
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The handle 41 of the alternative catch 60 has a recess 61 on its exterior in addition to 
the inwardly projecting tooth 42. The alternative catch element 60 also includes a second 
handle 62 forming a part of the outer surface of the traveller 3 and having an inwardly 
projecting tooth 63 engaged in the recess 61 in the handle 41 to lock the catch 60, as shown in 
Figure 13a. The second handle 62 is biassed by a spnng to keep the tooth 63 in the recess 61 . 

The spring is not shown for clarity. 

In order to open the alternative catch mechanism 60 and allow the traveller 3 to be 
placed on or removed from a safety line.l, the second handle 62 must be pulled outwards 
against the spnng bias in order to rotate the second handle 62 relative to traveller 3 and 
disengage the tooth 63 from the recess 61, as shown in Figure 13b. 

The handle 41 must then be manipulated as described above with reference to 
Figures 1 la to Figure 1 Id in order to rotate the catch element 5 1 round the bar 22b into the 
second open position shown in Figure 13c so that the slot 25 is opened wide enough for safety 

line 1 to pass through it. 

If, at any point, the handle 41 is released the spring bias will move the catch element 
5 1 and handle 41 back to the closed and locked position shown in Figure 13b. If the second 
handle element 62 is also released the spring bias will move the catch mechanism 60 back to 
the fully closed and locked position shown in Figure 13a. The geometry and movements of 
the contacting surfaces of the handle 41 and second handle 62 are such that the two handle 
elements 40 and 62 will automatically move back into the fully closed and locked position as 
shown in Figure 13a regardless of the order in which the handle elements 41 and 62 are 
released. 



26 

The alternative catch 60 requires three separate and sustained actions to be taken in 
order to open the catch element 5 1 , providing further assurance against accidental or 
inadvertent release of the traveller 3 from the safety line 1 . 

Figures 13 show the alternative catch mechanism 60 used together with the yielding 
catch element 5 1 . The alternative catch mechanism 60 could also be used with a non-yielding 
catch element 40. 

-Another alternative embodiment of the invention would be to replace the cams 28 
with wheels mounted for rotation about respective axes extending approximately radially 
from the axis of the bore 24. The circumferential surfaces of these wheels would replace the 
cam surfaces 29a and guide the traveller 3 by rolling along the guide surfaces 12a and 12b as 
tracks. This arrangement using guide wheels would minimise the factional resistence of the 
traveller 3 to passing over the support 2 and can be most advantageously applied in a system 
where the guide wheels and guide surfaces 12a and 12b cooperate to lift the traveller 3 so that 
the only contact between the traveller 3 and support 2 is through the guide wheels. 

It will be realised that the precise shape and location of the cams 28, guide wheels 
and guidcsurfaces 12 may be varied. For example, it is not essential that the cams 28 project 
beyond from the front faces of the ends 21a and 21b of the traveller 3. However, the cam 
surfaces 29 or wheels must contact the guide surfaces 12 and bring the traveller 3 into 
alignment with the support 2 before the arm 5 contacts the traveller 3. 

The use of separate elongate elements 8 as part of the support 2 is not essential and 
this could be replaced by giving the support section 4 tapered ends. Whether or not the 
elongate elements 8 are required will depend upon the materials used for the arm 2 and the 
difference in external diameter between the safety line 1 and support section 4. 
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In one example of the invention the safety line , is a stainless stee, cable having an 
externa, diameter of 8tnm and the extend diameter of the tubular section 4 is 1 6mm. 

The traveUer 3 aeoording to the invention ts self orienting about the safety line , to 
bnng it roughly into the tested onentation to traverse the support 2 and the cants or wheels 
on the traveller 3 cooperate with the guide surfaces .2 on the support 2 to adjust the 
onentation of the traveUer 3 to he preciseiy aligned to aUow the support ,0 he traversed. 

Thts systent prov.des the advantage tha, where the safety line 1 is mounted on the 
supports 2 on a surface on which personnel wo* the systetn is not "handed- so that a user can 

other freely. Further, because the onentation of are traveUer 3 is no, control by the forces 

no need to centre! the orientation of the forces applied to the traveUer 3 by the safety lanyard. 
^ a resu,,, users can move wherever they wish through a very large area around the safety 
hue 1 without effecting the sntooth and autotnatic movement of the traveUer 3 along the 

I, wi,l be appreciated that such automatic smooth and reliable traversing of supports 
by the traveUer even the end of a long Unyam is very important in practice because the 
reaction of many users to a traveller wh.ch regularly hnng up or jammed on supports and 
suited the user to take some action to un-jam the traveUer and move tt over the supports wiU 

, , fr„ m the traveller and work without any fall protection, 
be to simply disconnect themselves from the traveller an 

The invention is discussed in terms of its use in a personnel fa.1 safety system in 
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application in the invention but it will be understood that other items could be attached to the 
traveller on a lanyard such as items of equipment. 

In the described embodiment of the invention the safety line 1 passes through the 
supports 2 but it is not attached to them so that the safety line 1 can be freely pulled through 
the supports 2. This arrangement is common in fall arrest systems in order to allow fall 
energy to be transmitted along the safety line 1 from the traveller 3 through one or more 
intermediate supports to an end anchor and energy absorber at the end of the safety line 1 
which absorbs the fall energy. However, alternative systems in which the safety line is rigidly 
attached to the supports and the fall energy is absorbed by energy absorbers incorporated into 
the intermediate supports or in which controlled movement of the safety line through the 
intermediate supports is allowed so that some of the fall energy is absorbed by each 
intermediate support are also known. The present invention is suitable for use with all of 
these systems provided that suitable known means for preventing or controlling movement of 
the safety line 1 through the intermediate support 2 is added. 

In the described embodiments the traveller body is arranged to be biassed 
automatically into an orientation where the slot 24 is vertically below the safety line 1 and the 
arm 5 of the support 2 is also arranged vertically below the safety line 1. This is the most 
advantageous arrangement and is particularly convenient when the safety line I is mounted 
through the supports 2 on the surface on which the users of the system will walk. However, in 
principle the arm 5 could be at any onentation to the safety line 1 and the present invention 
could be used to orient the body of the traveller 3 accordingly by suitable location of the 
centre of gravity of the body and the cams, wheels and guide surfaces. 
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Th e ^bodtaen. descnbed are prefer «*odb»» of *. — n only and 

alterations which can be made while 



person skilled in the art will be able to envisage 
remaining within the scope of the invention. 
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Claims: 

1 . A traveller for a fall arrest system comprising: 

a body having a bore and a slot narrower than the bore linking the bore to the extenor 

of the body, and 

a load member connected to the body for pivotal movement relative to the body and 
suitable for attachment to fall safety equipment, 

the body havmg a centre of gravity positioned so that when the traveller is supported 
on a safety line passing through the bore the body will be urged by gravity to rotate about the 
safety line towards a position in which the slot has a predetermined orientation relative to the 
safety line. 

2. A traveller according to claim 1, in which the load member is connected to the body 
for movement relative to the body through an arc around the bore. 

3 . A traveller according to claim 1 or claim 2, in which the load member is connected 
to the body so that when the traveller is supported on a safety line passing through the bore 
the. load member and the body can rotate independently about the safety line. 

4. A traveller according to any preceding claim, in which the load member is connected 
to the body so that when the traveller is supported on a safety line passing through the bore 
the body will be urged by gravity to rotate about the safety line towards said position 
independently of the rotational position of the load member when the load member is within a 
predetermined range of rotational positions. 



m 
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5. A traveller according to any preceding claim in wtuch the predetermined orientation 

is the slot being located vertically below the safety line. 

S . A traveller according to any preceding claim, in which Ore body has a gnide member 

arranged so that when the traveller is supported on a safety line passing through the bore and 
*. safety Hue is in turn supported by a support and the trave.ler moves towards the support 
,he gurde member can cooperate with a guide surface associated with the support to rotate the 
body into the predetermined orientation. 

7. A traveller according to claim 6, in which the body has at least one pair of gutde 
members a, each end, each guide member of a pair being arranged so that it can eoopefate 
with a respective guide surface to rotate the body in a different direction. 

8. A support for a safety line for a fall arrest system comprising a support section 
having a tube suitable for retaining a safety line and attachment means for attaching the 
support to a structure, the supporting sectton and attachment means being connected by an 
™ narrower than the tube, and mrther comprising a gutde surface spaced apart from the arm 
and arranged so that when a safety line is retained in the tube and a traveller moves along the 
safety line towards the support the guide surface can cooperate with a guide member on a 
traveller to rotate the traveller about the safety line into a predetermined orientation relative to 

the arm. 
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9. A support according to claim 8, in which the support comprises two guide surfaces 
arranged so that each guide surface can cooperate with a respective guide member on a 
traveller to rotate the traveller in a different direction. 

1 0. A fall arrest system comprising a safety line, at least one support and at least one 
traveller in which the support comprises a support section which retains the safety line and 
attachment means for attaching the support to a structure, the support section and attachment 
means being connected by an arm narrower than the safety line, the traveller comprises a body 
having a bore and a slot narrower than the bore linking the bore to the exterior of the body, the 
bore being larger than the safety line and the slot being narrower than the safety line but wider 
than the arm, and a load member connected to the body for pivotal movement relative to the 
body and suitable for attachment to fall safety equipment, 

the body having a centre of gravity positioned so that when the traveller is mounted 
on the safety line the body is urged by gravity to rotate about the safety line towards a position 
in which,the slot is in line with the arm. 

11. A system according to claim 1 0, in which the load member is connected to the body 
for movement relative to the body through an arc around the bore. 

12. A system according to claim 10 or claim 1 1, in which the load member is connected 
to the body so that when the traveller is mounted on the safety line the load member and the 
body can rotate independently about the safety line. 
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13 Asystemaccording.oanyoneofctaims 10,o 12, in which the load member is 

urged by gravity to route about the safety line towards satd post.ion independently of the 
rotanonal position of the load member when the load member is wilhin a predefined range 
of rotational positions. 

,4. A system according to any one of claims 10 to 13, in which the predefined 
orientation is mat the slot and arm are vertically below the safety line. 

, S . A system according to any one of claims .0 to ,4, in which the body has a gntde 
member and the support has a guide surface, the guide member and guide surface being 
lg ed to cooperate when the traveller moves along the safety line towards the suppor, to 
the body into a position in which the slot is in line with the am, 



arranc 



rotate 



16 , A system according to claim .5, in which the body has a. leas, one pair of guide 

cooperates with a respective guide surface to rotate the body in a different direction. 

,7. A system according to claim 15 or claim 16, in which the or each guide surface is 
spaced apart from the arm. 
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18. Apparatus according to any one of claims 7 or 10 to 17, in which the body also has a 
catch able to selectively move between a closed position in which a safety line cannot pass 
through the slot and an open position in which a safety line can pass through the slot. 

19. Apparatus according to claim 18 when dependent on one of claims 10 to 17, in 
which, when the catch is in the closed position the slot is narrower than the safety line but 
wider than the arm and when the catch is in the open position the slot is wider than the safety 
line. 

20. Apparatus according to claim 18 or claim 19, in which the catch is arranged to deform 
in response to an applied load above a threshold value and in a direction away from the bore 
and along the slot, the deformation causing the catch to narrow the slot. 

2 1 . Apparatus according to any one of claims 6, 7 or 1 5 to 1 7 in which the or each guide 
member is a cam member fixed to the body. 

22. Apparatus according to any one of claims 6, 7 or 15 to 17 in which the or each guide 
member is a wheel. 

23. Apparatus according to any one of claims 1 to 7 or 10 to 22 in which the bore is 
circular in section and the load member is connected to the body for pivotal movement about 
the axis of the bore. 
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24. A system according to Cain, 16 in wh.ch the gnide members cooperate with the 
gu,de surfaces to lift the body upwards from the safety line. 

, 5 A sys,em according to claim 24 in wh,ch the guide members cooperate with the 
g oide surfaces ,0 .if. the body upwards until the bore is ahgned with the supporting section. 

26. A system according to any one of claims ,0 to 17, 24 or 25, m wh.ch the support 
section comprises a tube suitable for retaining the safety line. 

27. A traveUer for a fall arrest system substantial!, as shown in or as described with 
reference to the accompanying figures. 

28. A support for a safety line for a fall arres, system substantially as shown in or as 
described with reference to the accompanying figures. 



29 . A fal. arrest system substantia.., as shown in or as described with reference to the 
accompanying figures. 
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Dear Tim 



Re: British Patent Application NO. 0228524.5 
Safety Line Traveller and Support 
in the name of Latchways Pic 

I have now received the Search Report on this application and a copy of the report together 
with the cited documents is enclosed. 

In the Search Report the Examiner has suggested that the claims of the application relate to 
two separate inventions as follows: 

The first alleged invention is the traveller as defined in claims 1,5, 6 and the dependent claims 
The second alleged invention is the support or a fall arrest system incorporating the support 
according to claims 2 to 4. gtZ^ 



I think that the Examiner is probably justified in suggesting that claim 1 to the traveller and 
claim 2 to the support relate to two different inventions because they^ protect the traveller 
and support in isolation. 



I believe that the Examiner is being a little unreasonable in regarding these as separate 
inventions since the traveller and support are intended to cooperate in use. However, I do not 
think it will be possible to persuade the Examiner to change his position by argument. 

The Search Report covers only the first alleged invention, the traveller according to claim 1 
and its dependent claims. rjr 

In order to extend the search to cover the support aad-dfc.dependent claims it will be necessary 
to pay a further search fee. ^ 





